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Abstract
In the early days of the Coronavirus (COVID) pandemic, members of university communities
faced elevated risk of contracting COVID because they live and work in congregate settings,
with shared living and dining arrangements. By the Fall 2020 semester, with limited information
regarding the transmission of COVID, a quick, but comprehensive strategy was needed to allow
students to return to university campuses, while maintaining a safe environment for students,
faculty, and staff. The purpose of this project was to determine the effectiveness of the COVID
surveillance and containment measures implemented in the 2020/2021 academic year for the
residential campus community at Belmont University, in Nashville, Tennessee, and to determine
to what extent short- and long-term outcomes were achieved. Using the Centers for Disease
Control and Prevention (CDC) Evaluation Framework, the evaluation included all three
components of the university’s surveillance and containment program, including point-of-care
testing and contact tracing for symptomatic patients and their close contacts, voluntary
asymptomatic surveillance, and mandatory athletic surveillance. Each strategy had distinct
objectives and designated resources that were integrated into the broader objective of quickly
identifying and isolating cases and quarantining close contacts to prevent disease transmission on
campus and beyond. During the Spring 2021 semester, 4,985 rapid antigen and PCR tests were
completed and 274 residential student cases, 166 non-residential student cases, and 27 cases
among faculty and staff were identified, and contact traced. The early detection and isolation of
residential cases and quarantine of close contacts, aided in case containment and the prevention
of COVID outbreaks on campus. The point-of-care testing program identified 121 (44%)
residential cases and an additional 112 (41%) were identified through careful contact tracing.
The voluntary asymptomatic surveillance program identified 19 (7%) residential cases and the
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mandatory athletic surveillance program identified 22 (8%) residential cases. Of the 274
residential cases, 117 (43%) students were in isolation or quarantine on or before symptom
development. The mean interval from symptom onset to isolation or quarantine, for all
residential cases, was 1.64 days. Ongoing collaboration between Belmont Senior Leadership,
University Health Services, and School of Nursing faculty and students used the best evidence
available to develop and implement plans that reflected institutional values, facilitating the safe
and responsible engagement of Belmont students in the life of the university.

Keywords: coronavirus, university-based, surveillance and containment program
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Introduction and Background
Coronavirus, an acute respiratory disease caused by the SARS-CoV-2 virus, was declared
an international public health emergency, by the World Health Organization, on January 30,
2020, and was formally declared a global pandemic on March 11, 2020 (Elsharkawy &
Abdelaziz, 2020). Members of university communities were at very high risk of contracting
COVID because they live and work in congregate settings, with shared living and dining
arrangements, as well as large social gatherings, athletics, and classroom settings (Paltiel et al.,
2020). The COVID pandemic caused sudden and unexpected disruptions for approximately 26
million college students and approximately 4,200 colleges and universities nationwide (Van Pelt
et al., 2021). With limited information regarding the transmission of COVID and shortages of
COVID tests and personal protective equipment, a quick, but comprehensive strategy was
needed to safely allow students back on campus. Careful considerations had to be accounted for
when planning and implementing screening, testing, and social distancing protocols at
institutions of higher education (Centers for Disease Control and Prevention (CDC), 2021).
Coronavirus Impact
The abrupt shut down of college campuses negatively impacted the educational
experiences and mental health of university students in the United States (Browning et al., 2021;
Lederer et al., 2021). Residential undergraduate students faced long-term academic and
psychosocial challenges as a result of the COVID pandemic. Upon initiation of mandated stayat-home orders, students were required to leave campus abruptly, moving home with parents or
having to find alternate housing, resulting in uncertainty of academic success, career impact, and
stress of converting to remote learning situations (Browning et al., 2021; Tasso et al., 2021).
Students without reliable internet and technology were left at a disadvantage (Lederer et al.,
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2021). Feelings of uncertainty, anxiety, and fear regarding the virus and pandemic led to
increased rates of depression and suicide for this population (Lederer et al., 2021). Separation
from peers, lack of motivation, and sleep disturbances were also reported due to the abrupt
closures of college campuses in March 2020 (Lederer et al., 2021).
The financial future of many universities seemed questionable due to unexpected costs of
online education and student testing, as well as a reduction in revenue related to decreased
tuition, housing, dining rates, and participation in collegiate athletics (Smalley, 2021). Freshman
enrollment in United States universities declined by an average of 13.1% in Fall 2020, compared
to the previous year (Smalley, 2021). Undergraduate students, especially those who relied on
campus meal plans and student employment and were left without access to these resources,
were also financially impacted by campus closures (Lederer et al., 2021).
After transitioning to online education in March 2020, colleges and universities in the
United States struggled to develop strategies that would allow students to return to campus,
while maintaining a safe environment for students, faculty, and staff (Packel et al., 2021). To
reduce on-campus transmission, universities began hosting hybrid classes, allowing students the
option to attend classes in person or online, decreasing the number of students in each classroom
(Losina et al., 2020). Social distancing, mask mandates, and isolation and quarantine
requirements for identified cases and their close contacts were enforced (CDC, 2021). One study
found the most effective method for decreasing COVID transmission on campus was a
multifaceted approach that utilized public health strategies on an individualized basis, unique to
each university’s resources and location (Bradley et al., 2020). As of December 2020, university
campuses were reopened in the United States, and more than 320,000 cases and 80 deaths have
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been linked to on-campus COVID transmission nationwide, including students and university
employees (Losina et al., 2020).
Problem Statement
Although a remote education model may have reduced the rate of on-campus COVID
transmission, quality of education, graduation rates, and revenue for the university may have
been negatively impacted (Losina et al., 2020). Belmont University, a mid-size university in
Nashville, Tennessee, allowed students to return to campus in Fall 2020. Implementation of
Belmont University’s COVID surveillance and containment measures mitigated the risk of
COVID transmission while allowing students to live in dormitories, attend classes in person, and
participate in collegiate athletics. A thorough evaluation of the Belmont University COVID
surveillance and containment program’s effectiveness may support the development of future
university-based public-health programs.
Purpose
The purpose of this project was to determine the effectiveness of the COVID surveillance
and containment measures implemented in the 2020/2021 academic year for the residential
campus community at Belmont University and to determine to what extent short- and long-term
outcomes were achieved. The evaluation included all three components of the university’s
surveillance and containment program, which contributed to the program’s overall effectiveness,
including point-of-care testing and contact tracing for symptomatic patients and their close
contacts, voluntary asymptomatic surveillance, and mandatory athletic surveillance.
Centers for Disease Control and Prevention Recommendations
During the beginning stages of the COVID pandemic, the CDC published generalized
recommendations for testing in various settings and clinical circumstances, in order to promote
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early identification, isolation, and prevention of COVID. Although a comprehensive approach to
reducing COVID transmission, on university campuses, including symptom screening, testing,
and contact tracing, was recommended, the CDC stated that colleges and universities were to
determine individualized testing and containment measures in collaboration, with state and local
health departments, based on university location, size, structure, funding, and organization
(CDC, 2021). Protocols and recommendations were updated frequently to reflect emerging
evidence and the advent of a vaccine.
For colleges and universities, especially those that allowed multiple students to reside in
the same dormitory room, entry testing and surveillance testing were recommended, by the
American College Health Association, to detect and reduce the spread of COVID on campus
(Chin et al., 2020b). Losina et al. (2020), found that 96% of infections could have been avoided
through routine surveillance testing on campuses, in addition to social distancing and mask
mandates. The CDC (2021) recommended entry testing for all students, faculty, and staff at the
beginning of each semester, prior to returning to campus, and for individuals to remain
quarantined until test results became available. The American College Health Association
recommended testing all students, faculty, and staff on college and university campuses at least
twice weekly (CDC, 2021; Chin et al., 2020b). Since July 2021, the CDC has updated
recommendations to differentiate between colleges and universities with a fully vaccinated
student body and for those with unvaccinated students (CDC, 2021). Vaccines became widely
available to university students in April 2021.
American College Health Association Recommendations
The American College Health Association also published guidelines for reopening
college and university campuses nationwide, which reflected guidelines and recommendations
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from the CDC. The American College Health Association highlighted mental health
considerations of isolating students, in combination with the already existent emotional, social,
and financial impacts of the pandemic and fear and uncertainty of the future (Chin et al., 2020b).
Requiring students to live alone and limiting social interaction may have caused or worsened
pre-existing mental health issues. Resources were recommended, by the American College
Health Association, including telemental health, to assist in the mental wellbeing of all students,
faculty, and staff. Further mental health considerations can be found in the American College
Health Association guidelines, Considerations for Reopening Institutions of Higher Education in
the COVID-19 Era (Chin et al., 2020b). These guidelines were later updated to include new
considerations for the Spring 2021 semester (Chin et al., 2020a).
Tennessee Department of Health Recommendations
In accordance with CDC recommendations, the Tennessee Department of Health
(TNDOH) provided specific recommendations for the management of COVID for colleges and
universities within the state of Tennessee (Tennessee Department of Health, 2021). The TNDOH
also partnered with school administrators and public health departments to allocate resources,
including COVID tests, personal protective equipment, and cleaning supplies, that would support
schools to engage in coordinated community and state public health efforts to reduce the risk of
transmission (Tennessee Department of Health, 2021). Guidelines and considerations were
updated frequently, based on evolving information from the CDC and World Health
Organization.
Specific recommendations for in-person classes and on-campus housing were provided
by the TNDOH (Tennessee Department of Health, 2021). Classroom recommendations included
screening for COVID symptoms prior to entering the classroom and considering assigned seating
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or cohorting of classes to minimize crossover of varying groups of students and aid in identifying
close contacts of infected students. For on-campus housing, the TNDOH recommended 2% of
university housing be reserved for isolation or quarantine (Tennessee Department of Health,
2021). Prior to allowing students to return to campus, policies and procedures should have been
communicated to students and their families, including an action plan to monitor the physical
and mental health of students and to provide meals and other services to those in isolation or
quarantine. The TNDOH recommended the use of contact tracing to reduce the spread of
COVID on university campuses (Tennessee Department of Health, 2021).
Testing Strategies
Similar to the CDC, the TNDOH also recommended collaboration between colleges and
universities and their state and local health departments to determine the best testing strategy for
the institution. Polymerase Chain Reaction (PCR) testing, the gold standard for diagnosis of
current COVID infection, was reserved for those experiencing symptoms or with known
exposure to a positive individual. Testing prior to arrival on campus was not recommended
because it did not ensure the patient was negative at the time of arrival (Tennessee Department of
Health, 2021). Asymptomatic testing of college athletes, via rapid antigen or PCR test, was
routinely performed to comply with athletic conference requirements, however, positive rapid
antigen tests were to be confirmed with a PCR test (Tennessee Department of Health, 2021).
Isolation and Quarantine
The TNDOH, in accordance with CDC guidelines, recommended that all COVID
positive individuals comply with strict isolation requirements and be subject to a contact tracing
interview. Additionally, all close contacts of confirmed cases, identified through contact tracing,
were to be monitored closely in quarantine and tested in accordance with a separate but related
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protocol. The TNDOH provided institutions with a Public Health COVID-19 Return to School
Decision Support Algorithm, displayed in Figure 1, to aid providers and university administrators
in determining isolation and quarantine requirements and recommendations on type and timing
of testing (Tennessee Department of Health, 2020).
Vaccination
Tennessee Department of Health (2021) recommendations were updated on March 29th,
2021, stating that colleges and universities were to encourage faculty, staff, and students to
receive the COVID vaccination. Fully vaccinated individuals, who were named as close contacts
by an individual with COVID, were exempt from quarantine, if vaccination was completed
greater than two weeks prior to exposure, however, symptom tracking was still required for 14
days following exposure (Tennessee Department of Health, 2021).
National Collegiate Athletic Association and Ohio Valley Conference Recommendations
The National Collegiate Athletic Association (NCAA) provided guidelines and
recommendations to assist in the development of COVID testing strategies for university
students participating in collegiate athletics (National Collegiate Athletic Association, 2020).
Similarly, the Ohio Valley Conference (OVC) provided specific recommendations for athletic
teams within the Ohio Valley conference. Per NCAA guidelines (2020), recommended testing
protocols varied by sport, based on the sport’s transmission risk (low, intermediate, or high),
whether the sport was played indoors or outdoors, whether the sport was in-season or out-ofseason, and whether masks were universally worn during practice and competition.
Testing for low transmission risk sports, such as golf and swimming, was recommended
in conjunction with university plans for all students, with additional testing for symptomatic and
high-risk athletes, as needed (National Collegiate Athletic Association, 2020). Recommendations
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for testing of intermediate transmission risk sport athletes, including baseball and cross country,
varied based on whether the sport was in-season or out-of-season. Specific testing requirements
for Men’s and Women’s basketball, an in-season, high transmission risk sport, were published by
the OVC detailing mandatory testing and screening protocols for practice and competitions
(Ohio Valley Conference, 2020a, 2020b).
Conceptual Model
In 1988, the CDC issued Guidelines for Evaluating Surveillance Systems, using the CDC
Evaluation Model as a framework for evaluating community and population-based public health
programs, promoting use of public health resources to develop efficient and effective
surveillance systems (German et al., 2001). The framework was updated in 2001 to incorporate
aspects of the CDC’s Framework for Program Evaluation in Public Health (German et al.,
2001). See Figure 2. The systematic application of the CDC evaluation model provided a six-step
process by which the evaluation team summarized and organized essential elements of program
evaluation, provided a framework for conducting a program evaluation, clarified steps for
evaluating the program, reviewed standards for effective program evaluation, and addressed
misunderstandings about the purpose and methods behind program evaluations (Centers for
Disease Control and Prevention, 2017).
Step 1: Engage Stakeholders
The first step, “engage stakeholders” involved identifying persons or organizations with a
vested interest in evaluation outcomes and how evaluation findings will be used, including those
involved in program development and implementation, those affected by the program, and
intended users of evaluation results (Centers for Disease Control and Prevention, 1999).
Stakeholders for the COVID testing program evaluation included Belmont University and
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Belmont University Health Services. Belmont University included students, faculty, and staff
who lived in on-campus dormitories, taught, and attended lectures in classrooms, and
participated in on-campus athletic teams, clubs, and organizations. Leadership in program
development included the COVID Task Force for each program, the Director of Health Services,
School of Nursing faculty, and the Head Athletic Trainer. Human Resources for program
implementation included health services staff, including nurse practitioners and registered
nurses, graduate nursing students, student workers, the contact tracing team, and the Head
Athletic Trainer.
Belmont University
Belmont University is a private, Christian university in Nashville, Tennessee with over
8,700 graduate and undergraduate students and approximately 1,000 full- and part-time faculty
and staff members (Belmont University, 2021a). Of these, 3,500 students lived on campus during
the 2020/2021 academic year in one of Belmont’s sixteen residence halls with community, suite,
and apartment style living (Belmont University, 2021a).
Coronavirus Resources. Belmont Senior Leadership and the Director of Health Services
were responsible for developing a task force to guide application and implementation of national
and state evidence-based recommendations. The COVID Task force was a committee of
individuals representing Belmont Senior Leadership, Belmont University Health Services, the
Belmont University Athletic Department, and Faculty Senate. The COVID Task Force included
the Vice President for Administration and University Counsel, Vice President for Institutional
Effectiveness, Provost, Vice President of Marketing and Communications, and Director of
Health Services. University testing policies were written by the Director of Health Services and
nurse practitioners, with consultation from the Communicable and Environmental Diseases and
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Emergency Preparedness leader from the TNDOH and were approved by the Belmont University
COVID Task Force. As a mid-size university, Belmont University had to maximize capabilities
by allocating resources, reconfiguring faculty, updating policies, and training staff, while
conserving limited medical supplies. Before returning to campus for the Fall 2020 semester, all
students were required to accept Belmont’s “Staying Healthy, Together Commitment” pledge, a
promise to adhere to on-campus safety protocols, promoting campus and community partnership,
in an effort to prevent and control COVID transmission on campus (Belmont University, 2021b).
Belmont’s health and safety protocol included 1) a 14-day quarantine before returning to
campus, 2) properly wearing masks at all times while on campus with the exception of inside
personal dormitory rooms, 3) social distancing at all times, 4) completing the daily symptom
tracker, 5) not hosting or attending large gatherings, and 6) abiding by all COVID screening,
symptom reporting, testing, and isolation and quarantine instructions (Belmont University,
2021b). Refusal to comply with health and safety protocols was considered a conduct issue and
was addressed by Student Life or Human Resources (Belmont University, 2021b).
Residence Life. With over 3,500 graduate and undergraduate students and 125 staff
members waiting to return to on-campus living for the 2020/2021 school year, Belmont Senior
Leadership was charged with making critical decisions that impacted the health and safety of, not
only the Belmont community, but also the greater Nashville community. As neighboring
universities were limiting capacity to one student per dormitory room, per American College
Health Association recommendations, Belmont chose to offer on campus living to all residential
students, in current student housing, which typically accommodates four students per room.
Although single occupancy housing would have significantly reduced the transmission of
COVID on campus, transmission risk was carefully weighed against the negative impact of
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isolation and limited social interaction on student’s mental health. As a mid-size university with
a large percentage of students living on campus, Belmont Senior Leadership made the decision
to reduce occupancy to 2-3 students per dormitory room and create additional housing options
for students in need of isolation and quarantine, in accordance with TNDOH recommendations.
Academics. During the Spring 2021 semester, students had the option to attend classes
remotely or participate in a hybrid model, alternating between in-person classes and remote
learning, limiting the number of students in a classroom at a given time. This model promoted
social distancing in the classroom and allowed for easier contact tracing, if a student or faculty
member tested positive for COVID. Belmont University offers 105 undergraduate majors, 41
masters programs, and five doctoral programs (Belmont University, 2021a). Belmont University
has an average class size of 18 students per class (Belmont University, 2021a).
Campus Life. Belmont University promotes student engagement and provides
opportunities for student involvement, leadership development, and participation in student
athletics and arts and entertainment. Belmont University is home to 165 clubs and organizations
and eight fraternities and sororities (Belmont University, 2021a). With close ties to Nashville’s
entertainment culture, Belmont University showcases student talent through frequent musical,
theatrical, and dance exhibitions and shows on campus.
Student Athletics. Collegiate athletics is a primary source of camraderie and student
involvement at Belmont University. Belmont is home to 17 NCAA Division One athletic teams
with 255 student athletes and 66 athletic staff members, which included coaches, athletic
trainers, and sports performance coaches that worked and traveled with athletic teams. Belmont
University NCAA Division One athletic teams, based on transmission risk, are displayed in
Table 1.
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Belmont University Health Services
Belmont University Health Services provides outpatient medical care to faculty, staff, and
currently enrolled students at Belmont, and is committed to assisting students in achieving
optimal wellness through medical and mental health counseling (Belmont University, 2021a).
Student health services, at Belmont University, is comprised of one full-time and 14 part-time
nurse practitioners and 12 registered nurses. The Dedicated Education Unit promotes
collaboration between health services and the Belmont School of Nursing. Through this program,
professors in the school of nursing also serve as nurse practitioners in the health services clinic,
precept nursing and nurse practitioner students, and participate in nursing doctoral projects and
research within the clinic. Specifically, five graduate nursing faculty are embedded clinical
faculty in student health services.
In order to maximize testing and appointment capabilities, Belmont Health Services
established Gabhart Clinic, a COVID-only clinic used to separate students with COVID
symptoms from general health service patients, in Fall 2020. Clinic appointments required the
patient to be evaluated by a nurse practitioner during a 30-minute office visit. The opening of the
Gabhart Clinic required increased staffing needs for patient appointments and additional patient
supplies. Personal protective equipment and testing supplies had to be estimated and ordered
from the TNDOH in advance.
Step 2: Describe the Program
The second step of the CDC Evaluation Model involves explaining the relationship of the
health-related event, such as COVID, to public health needs, defining the purpose and objectives
of the program, and defining resources used to operate the program (German et al., 2001). The
Belmont University COVID surveillance and containment program had three main arms: 1)
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point-of-care testing and contact tracing for symptomatic patients and their close contacts, 2)
voluntary asymptomatic surveillance, and 3) mandatory athletic surveillance. Each strategy had
distinct objectives and designated resources that were integrated into the broader objective of
preventing on-campus transmission, controlling the spread of COVID, and facilitating safe and
responsible participation and engagement of Belmont students in the life of the university:
residing together in on-campus dormitories, attending in person classes, and participating in
collegiate athletics.
All positive cases were reported to the TNDOH. Individualized treatment and isolation
plans were established by Belmont University Health Services. Students in isolation or
quarantine were provided support, food, and resources during the mandated isolation period by
the Belmont Student Care and Support Team (Belmont University, 2021b). To describe the
program and evaluate the extent to which objectives of each arm of the program were met, logic
models were constructed to organize each arm of the on campus COVID surveillance and
containment program and to identify the input, activities, outputs, and short- and long- term
outcomes for each arm. At the time of program implementation, no COVID vaccine was
available to students.
Point-of-Care Testing
Point-of-care testing was developed to serve those who lived in on-campus dormitories,
attended classes in person, and participated in on-campus events and were symptomatic or had
been exposed to COVID. Protocols were developed and implemented based on guidance from
the CDC, TNDOH, and American College Health Association. In September 2020, Belmont
University Health Services implemented the COVID testing program and contact tracing
response, as part of Belmont’s “Defend our Den” return to campus plan. The goals and
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objectives of the program were to promote quick detection, isolation, and contact tracing for
symptomatic cases and their close contacts, lowering the rate of transmission on campus and
controlling the spread of COVID in classrooms and on-campus dormitories. Point-of-care testing
was available for all students, faculty, and staff at Belmont University. Close contacts included
the patient’s roommates and suitemates, classified as a “family group,” and were required to
quarantine together in their suite (Belmont University, 2021b). Throughout the Spring 2021
semester, the Belmont University Contact Tracing Team played an instrumental role in the
implementation of Belmont’s COVID response. During the contact tracing process, details from
each positive case were recorded as a contact tracing note, in the student’s electronic medical
record. The Belmont Contact Tracing Program was used to augment public health guidance
within the Belmont community, providing immediate notification of exposure.
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Voluntary Asymptomatic Surveillance
Voluntary asymptomatic surveillance was developed for residential students who lived
and attended classes on campus but were not showing signs or symptoms of COVID and had no
known recent exposure to COVID. Beginning in January 2021, the voluntary COVID
surveillance program was added to the established campus health and safety plan, to facilitate
earlier detection and isolation of asymptomatic cases, which are more typical in the college age
population. The primary objective of the voluntary surveillance program was to increase the
convenience and availability of COVID testing opportunities for asymptomatic residential
students. Free weekly testing was available to all residential students throughout the semester.
The number of available appointments, per dormitory, was based on the population of each
dormitory. The goal of the program was to test 2.5% of the residential population weekly, in
order to collect a purposive, representative sample of the residential community (Morse et al.,
2020).
A key secondary objective was to optimize human resources and conserve health care
resources by increasing campus testing capacity, leveraging partnership with the School of
Nursing faculty, without overwhelming Gabhart Clinic with additional testing volume (Morse et
al., 2020). The asymptomatic surveillance program not only offered an alternative testing
pathway for students that did not require an appointment at Gabhart Clinic, but also offered
indirect clinical hours for graduate nursing students from the Belmont School of Nursing.
Through collaboration between Belmont University Health Services, graduate nursing faculty,
and the School of Nursing, graduate nursing students were able to gain research opportunities
and clinical experience through the development and implementation of this arm of the program.
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Mandatory Athletic Surveillance
Mandatory athletic surveillance was developed and implemented, by the athletic
department, in coordination with student health services, based on NCAA requirements for
students participating in collegiate athletics at Belmont University. A specific task force for the
athletic surveillance program included Vice President-Director of Athletics, Associate Athletic
Director for Student Services/ Senior Woman Administrator, Assistant Athletic Director for
Sports Operations, and the Head Athletic Trainer. During the 2020/2021 academic year, the
Belmont University Athletic Department followed NCAA and OVC guidelines and
recommendations, for athletic COVID surveillance. Belmont University, as a member of the
OVC, was required to meet the standards mandated by the conference. Prior to the Spring 2021
season, the OVC released standards for competition guidelines and COVID testing and screening
guidelines, both specific for basketball (Ohio Valley Conference, 2020a, 2020b). For teams other
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than basketball, the Belmont Athletic Department followed NCAA guidelines that were adopted
by the OVC, testing teams based on risk level and travel considerations (National Collegiate
Athletic Association, 2020). The main objective of mandatory athletic surveillance was to
support practice and play for athletes, coaches, and trainers who had higher risk of COVID
transmission, related to close contact.

Step 3: Focus Evaluation Design
The CDC Evaluation Model’s third step involves outlining the direction and process of
the evaluation, based on the needs of program stakeholders and the intended use of evaluation
findings (German et al., 2001). Determining the effectiveness of the Belmont University COVID
surveillance and containment measures, for residential students during the Spring 2021 semester,
provided a focus for the program evaluation. The program evaluation evaluated how effective the
program was in achieving the short- and long-term outcomes of each arm of the program as well
as the goals and objectives of Belmont University: the implementation of a multipronged testing
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strategy in order to quickly identify and isolate cases, and quarantine close contacts to prevent
disease transmission on campus and beyond, while also facilitating the safe and responsible
participation and engagement of Belmont students in the life of the university: residing together
on campus in dormitories, attending in person classes, and participating in collegiate athletics.
Step 4: Gather Credible Evidence
The fourth step, “gather credible evidence” involved the collection and analysis of data to
determine program effectiveness. The program evaluation, implemented at Belmont University,
through partnership with Belmont University Health Services, included an evaluation of the 272
residential cases detected on campus, between January 1, 2021, and April 1, 2021. Data from
each arm of the program was evaluated. The research protocol was reviewed and verified as
exempt by the Belmont University Institutional Review Board in April 2021.
Chart Review and Case Mapping
Through partnership with Belmont University Health Services, a retrospective review of
the contact tracing notes of the 272 residential students who tested positive for COVID during
the Spring 2021 semester was completed. Individual contact tracing notes were securely
accessed and reviewed, and data were extracted from each chart, and recorded in a separate file,
in which each case was assigned a unique case identification number. Data from each case’s
contact tracing note were recorded onto a data collection sheet that captured age, gender,
residence hall, major, date of positive test, testing location, type of test, date of symptom onset,
date of known exposure, date of isolation or quarantine, known residential exposure (yes/no),
known “family group” exposure (yes/no), and known athletic exposure (yes/no). An “other
notes” column was also included on the data collection sheet to capture additional contextual
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information found in the contact tracing note. Case mapping, via chart review occurred between
June 1, 2021, and October 14, 2021, onsite at the Belmont University Health Services clinic.
During the data collection process, a list of 272 cases, generated through the weekly
campus reporting system, was provided by the Director of Health Services. Three additional
residential cases were discovered, incidentally, through case mapping of listed known exposures.
In the data cleaning process, one case was removed as the student reported living off campus,
classifying them as nonresidential.
Results
The number of residential COVID cases detected at Belmont University during the
Spring 2021 semester totaled 274. The implementation of Belmont University’s COVID
surveillance and containment measures was aimed at preventing on-campus transmission,
controlling the spread of COVID, and facilitating safe and responsible participation and
engagement of Belmont students in the life of the university. During the Spring 2021 semester, at
Belmont University, 4,985 rapid antigen and PCR tests were completed and 274 residential
student cases, 166 non-residential student cases, and 27 cases among faculty and staff were
identified, and contact traced. The early detection and isolation of residential cases and
quarantine of close contacts, aided in case containment and the prevention of COVID outbreaks
on campus. Among the 274 residential cases identified during the Spring 2021 semester, 121
(44%) cases were detected through point-of-care testing with an additional 112 (41%) detected
through careful contact tracing, 19 (7%) detected through voluntary asymptomatic surveillance,
and 22 (8%) detected through mandatory athletic surveillance. See Figure 3. Of the residential
cases, 117 (43%) students were in isolation or quarantine on or before symptom development.
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Ages of residential students who tested positive ranged from 19-24 with a mean age of
19.14 years. Of the positive cases 52% were female and 47% were male. Cases were identified
from students living in all sixteen of Belmont’s on-campus dormitories. Within the 274 cases,
118 cases were isolated residential cases, with no known association, as recipient of transmission
or as a source of transmission, to other residential cases.
Program effectiveness of the Belmont University COVID surveillance and containment
measures was evaluated by calculating the seven-day moving average of the interval from
symptom onset to isolation or quarantine. The mean interval from symptom onset to isolation or
quarantine, for all residential cases, was 1.64 days. The seven-day moving average remained
relatively consistent throughout the semester, ranging from 0.25 days to 2.73 days, averaging
1.41 days. See Figure 4.
Point of Care and Contact Tracing. During the Spring 2021 semester, staff of Gabhart
Clinic hosted 1,779 patient appointments and conducted 1,175 rapid antigen and PCR tests
through the point-of care-testing program. Point-of-care testing occurred either at Belmont’s
Gabhart Clinic (56%) or at an off-campus testing location (44%).
When students were notified by contact tracing of a recent exposure, or if a student
reported a known exposure or symptom development, students had the option to be tested, by
appointment, at Belmont’s Gabhart Clinic. Since exposed students were required to quarantine,
many students chose to quarantine off-campus making it more convenient to be tested at an offcampus location. Other reasons students were tested off-campus included needing Sunday
testing, not available at the Gabhart Clinic, and being tested prior to returning to campus.
Reasons for being tested off campus were not reported. If a student tested off campus, they were
required to upload results to the student health portal.
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Of the 233 cases identified through point-of-care testing, 112 (48%) patients were
detected through the contact tracing process. Of these, 104 (93%) were named as a close contact
of another residential student and eight (7%) were named as a close contact of a non-residential
member of the Belmont community. Sixty-one of the known residential exposures were named
by a roommate or suitemate, also referred to as a “family group.”
Of the 112 cases identified through the contact tracing process, 66 were notified on or
before symptom development. The average number of days from symptom onset to isolation or
quarantine for cases identified through point-of-care testing was 1.80 days. Six cases, detected
through the point-of-care testing program, reported more than seven days between symptom
development and isolation or quarantine. One student reported three weeks from symptom
development to isolation because the student suffered from chronic allergies which were
confused with COVID symptoms. One student contracted COVID twice during the semester.
Based on this information, the goals and objectives of the point-of-care testing and
contact tracing response program were met. Staff of the Gabhart Clinic and the Contact Tracing
Team were able to detect and isolate cases and, through the contact tracing process, identify and
quarantine those at risk before unaffected students were exposed. With a large number of
students in isolation or quarantine prior to symptom development, the risk of transmission to
other students was significantly decreased.
Voluntary Surveillance. The voluntary asymptomatic surveillance testing program
added an additional 1,418 on-campus testing opportunities for residential students. Through this
program, 19 cases were identified and isolated. Although the eligibility requirement to be tested
in the asymptomatic surveillance program required students to be without symptoms, have no
known exposure to a person diagnosed with COVID, and have not tested positive for COVID
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within 90 days of testing, further assessment during contact tracing revealed that eleven students
were exhibiting symptoms prior to testing, which were not reported. Additionally, four students
admitted to having been exposed to a person diagnosed with COVID, which was not reported
prior to testing. The average number of days from symptom onset to isolation or quarantine for
cases identified through the voluntary asymptomatic surveillance was 1.00 day. Three students
remained without symptoms during the duration of isolation. Through the identification of the 19
cases detected in the voluntary asymptomatic surveillance program, nine close contact cases
were identified and tested through point-of-care testing and the contact tracing process.
The voluntary surveillance program offered residential students the opportunity to be
tested without an appointment at health services or searching for off campus testing options.
Many students that utilized this program returned weekly for testing. Reasons for frequent testing
included mandated testing through their employer, required testing for travel, or for personal
benefit such as peace of mind for their own health and for those around them. Although
voluntary testing was available to students twice weekly, the number of students who
participated in this program decreased throughout the semester. During the 12 weeks the
voluntary surveillance program was offered, the goal of testing 2.5% of the residential
population weekly was only met six times.
A spike in COVID cases occurred on campus between February 22, 2021, and March 7,
2021. The week prior, a snowstorm resulted in the closure of academic buildings and classes
were held online. During this time, students remained in dormitories which may have resulted in
a higher number of cases. Consequently, an outbreak investigation was performed at one of
Belmont’s largest dormitories, Patton Hall, adding an additional testing opportunity for at-risk
residential students.
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The voluntary surveillance program met the objectives of Belmont University and
Belmont Health Services because it not only offered students a means of testing outside of
student health services but was also able to detect and isolate 19 residential students and nine
close contact cases, that may have contributed to additional on-campus transmission. This
program was able to increase testing availability to residential students, while providing Belmont
School of Nursing graduate students the opportunity to gain college health clinical experience,
through indirect clinical hours, and the opportunity to participate in epidemiological and college
health-based research opportunities.
Mandatory Athletic Surveillance. During the Spring 2021 athletic season, 2,392
COVID tests were conducted on residential and nonresidential Belmont student athletes and
staff, 38 of which were positive, for a positivity rate of 1.46%. Of the identified positive cases,
nine were detected through arrival testing at the beginning of the semester, as students returned
to campus following winter break. Student athletes were the only Belmont students required to
be tested on arrival back to campus for the semester.
Of the 38 student athletes that tested positive for COVID during the Spring 2021
semester, 22 students resided on campus, in dormitories. Since these athletes were tested
routinely, all cases were asymptomatic at the time of testing. Sixteen of the 22 students remained
asymptomatic during the duration of their isolation. The remaining six students developed
symptoms during their illness, however, three were already in isolation when symptoms
developed. Since a majority of student athlete cases were detected using the P23 saliva PCR,
results were available two days after collection. The average number of days from symptom
onset to isolation or quarantine for cases identified through mandatory athletic surveillance was
0.27 days. Only one student athlete reported known exposure to another student athlete. No
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known residential or family group exposures were identified among student athletes. Two
additional close contact cases were identified through the contact tracing process of student
athletes.
Due to the frequent testing, early detection, quick isolation, and careful contact tracing of
student athletes, the Belmont University NCAA Division One athletic teams were able to
practice and participate in season and post-season athletic competitions and allow students to
attend games. The mandatory athletic surveillance testing program was utilized by 255 student
athletes and 66 coaching staff including coaches, athletic trainers, and sports performance
coaches. This program met the objectives of Belmont University and the Belmont Athletic
Department.
Step 5: Justify Conclusions
Belmont University reopened campus in Fall of 2020, amidst a global pandemic, to
pursue the mission and vision of the university; providing an academically challenging education
that empowers men and women of diverse backgrounds to engage and transform the world with
disciplined intelligence, compassion, courage, and faith. Belmont University Senior Leadership
and the COVID Task Force developed and implemented a multitude of campus policies and
protocols to support the health and safety of the local Belmont community as well as the broader
Nashville community. The allocation of resources and engagement in decision making reflected
strong institutional leadership that remained ever in alignment with the mission and vision of the
university.
Development and implementation of the protocols via Belmont University Health
Services and the Belmont University School of Nursing reflected collaborative innovation in the
application of the best available science with smart use of the limited resources. Using guidelines

30
and recommendations from the CDC, TNDOH, American College Health Association, NCAA,
and OVC, protocols and policies that reflected institutional values, were developed, and
implemented based on Belmont University’s location, size, structure, funding, and organization.
As a teaching institution, teaching and learning occurred at every step of the process. Faculty
engaged students in the development of quality improvement initiatives and direct clinical care,
protecting clinical education and creating novel learning experiences, while also achieving short
term outcomes related to disease transmission.
In all, the Belmont University COVID surveillance and containment measures
implemented in the 2020/2021 academic year for the residential campus community achieved the
short- and long- term outcomes set forth by Belmont Senior Leadership and the Belmont COVID
Task Force. The implementation of the multipronged testing strategy allowed for cases to be
quickly identified and isolated, and close contacts were quickly quarantined to prevent disease
transmission on campus. Through this program, Belmont students were able to safely participate
in the life of the university, residing together on campus in dormitories, attending in person
classes, and participating in collegiate athletics throughout the remainder of the semester.
Through point-of care testing and contact tracing, mandatory athletic surveillance, and the
addition of voluntary asymptomatic surveillance in Spring 2021, 274 residential cases were
detected and isolated either prior to symptom onset or quickly into the disease transmission
process, lowering the rate of on campus transmissions.
Step 6: Ensure Use and Share Lessons
Throughout the program evaluation, email correspondence between the primary author
and the Director of Health Services and the Head Athletic Trainer aided in the development of
the evaluation. In the Spring of 2022, upon completion of the program evaluation, program
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stakeholders were gathered for an oral presentation, prepared by the primary author, to learn and
discuss results and conclusions of the evaluation. Through the development and implementation
of the COVID surveillance and containment measurements employed at Belmont University
during the Spring 2021 semester, strengths of the university were highlighted. Strong leadership
and collaboration of roles were evident in the pursuit of the mission of the university.
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Tables and Figures
Table 1
Belmont NCAA Division I Sports Classified by Transmission Risk
Transmission Risk
Low
Intermediate
High

Sport
Golf, Tennis, and Track and Field
Baseball, Cross Country, and Softball
Basketball, Soccer, and Volleyball
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Figure 1
Public Health COVID-19 Return to School Decision Support Algorithm
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Figure 2
CDC Evaluation Framework
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Figure 3
Belmont University COVID Cases Detected during the Spring 2021 Semester
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Figure 4
Seven Day Moving Average from Symptom Onset to Date of Isolation or Quarantine for Belmont
University Residential Students during the Spring 2021 Semester
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